The induced charge a r i s i n g from a p a r ti a l d i s c h a r g e c o n s i s t s of a component a s s o c i a t e d w i t h t h e a c t u a l space charge i n t h e v o i d , and one r e l a t e d t o changes i n t h e p o l a r i z a t i o n of t h e bulk d i e l e ct r i c . These changes a r e brought about by t h e f i e l d produced by t h e space charge.
Introduction f o r a h e t e r o g e n e o u s bulk d i e l e c t r i c syst e m . It i s shown t h a t t h e component of t h e i n d u c e d c h a r g e d u e t o 6 P m a y i n c r e a s e o r decrease depending upon t h e r a t i o of t h e d i e l e c t r i c p e r m i t t i v i t i e s a n d w i t h i n w h i c h d i e l e c t r i c t h e v o i d i s l o c a t e d . The magnitude of t h e e f f e c t i s a l s o s t r o n g l y dependent upon t h e p r o l a t e n e s s l o b l a t en e s s of t h e v o i d geometry and on t h e o r ie n t a t i o n of t h e v o i d . This behaviour i s d i r e c t l y r e f l e c t e d i n terms of t h e Poissonian induced charge, and consequently i s m a n i f e s t i n t h e magnitude of t h e r ecorded PD t r a n s i e n t [ 4 ] .

+
Polarization Component of the Poissonian Induced Charge
The Poissonian induced charge i s t h a t component of t h e induced charge which i s r i g i d l y l i n k e d t o t h e space charge s o u r c e , and which t o g e t h e r w i t h t h i s source g i v e s r i s e t o t h e Basic Poisson F i e l d [ 2 ] . The f i n a l v a l u e of t h e P o i ss o n i a n induced charge q due t o a p a r t i a l d i s c h a r g e may be r e s o l v e d mathematicall y i n t o t w o components: A p a r t i a l d i s c h a r g e i n a gaseous void produces a change i n t h e p o l a r i z a t i o n (6;) of t h e bulk d i e l e c t r i c . This change i s r e f l e c t e d i n t h e magnitude of t h e charge i n d u c e d u p o n t h e d e t e c t i n g e l e c trode [l-31. Mathematically t h i s induced charge i s composed of a component associ a t e d w i t h t h e a c t u a l space charge i n t h e v o i d , and one r e l a t e d t o changes i n t h e bulk d i e l e c t r i c p o l a r i z a t i o n b r o u g h t about by t h e space charge.
I n t h e p r e s e n t paper, t h e i n f l u e n c e of With r e f e r e n c e t o t h e d e t e c t i n g e l e c t -P + rode and the induced charge, the effect of the void wall charges arising from the partial discharge can be considered as the effect of an electric dipole of moment p located within the void [l] . The t o t a l Poissonian induced charge arising from this dipole is given
where X is the proportionality factor between the charge in the void and the induced charge on the detecting electrode. The X function, which is a solution of the general Laplace equation 121, inherentlytakes into account the polarization of the dielectric.
With the proportionality factor, 4, it is possible to determine the component of the.Poissonian induced charge related to the void space charge alone, v i z .
we have
The 4 function is a solution of the
Application of these two functions allows the polarization of the dielectric to be accounted for explicitly: v i z . , on using (1) , (2) and ( 3 ) , the polarization component q of the Poissonian induced charge may be expressed as 
Heterogeneous Bulk Dielectric System
The influence of SP upon the induced charge will be examined for a void located in a planar heterogeneous dielectric system. With this simple geometry it is possible to illustrate the basic consequences associated with S P .
+ +
We consider a planar electrode geometry with a (two layer dielectric. It may be noted that both (7) and (8) reduce to this expression for E = E Using ( 7 ) , (8) and ( 9 ) we obtain f o r 2 ' a void in medium 1 
-
To ensure that the concept of h and (5) are valid, it will be assumed that the void is more than 10 times its greatest linear dimension fromthe dielectric in- 
Influence of Void Geometry
The influence of the void geometry upon will be studied with reference to ' pn n sDheroidal voids oriented such that
where q ed charge of the heterogeneous system; + both VXo and the applied field are the subscript n = 1,2 indicates within which dielectric medium the void is normal to the axis of rotation. For such located.
voids, h is given by [SI On account of the planar geometry, the only a z-component. This may be directed either away from or towards the coordinate origin. However, without loss of where E is the relative permittivity zenerality, we select the positive of the relevant bulk dielectric and K z-direction; viz. is a dimensionless parameter arising For the present void orientation, we have for an oblate spheroidal void [ 6 ] For a prolate spheroidal void (bla < 1) the associated expression for K is [ 6 ] 4 v= K = where and a is again the axis of rotation. Following the evaluation of the K v a lues the corresponding h values can be derived and thereafter inserted into (14) and (15).
The variation of q P1/ql with alb is shown in Fig.1 f o Fig.1 with the similar variation for the other principal void orientation, see [ 7 ] , indicates that the present results are e s s e n t i a l l y t h e m i r r o r i m a g e ofthose reported in [ 7 ] .
From Fig.1 Finally, the changes in permittivity ratio required to bring about this zero condition are greater for the prolate voids than for the oblate voids. Such behaviour is the reverse of that observed with the void axis of rotation parallel to both the field direction and OXo; see [ 7 ] . 
Conclusions
Changes in dielectric polarization arising from a partial discharge can significantly affect the magnitude of the polarization component of the Poissonian induced charge., For a two dielectric system, this influence is dependent not only upon the ratio of the dielectric permittivities and within which medium the void is located, but also on the voidgeometry and its orientation. These latter parameters also affect the values of the permittivity ratios associated with a zero polarization component.
